The relationship between vertebrates and the principal model invertebrates -fruitflies and nematodes -is unclear. A fly-nematode grouping was becoming widely accepted, but recent comparisons of their genomes argue against this and link flies with the vertebrates instead.
form of the typically monomeric protein β β-thymosin, supposedly unique to nematodes and arthropods [8] , has recently been found elsewhere [9] , but this finding does not contradict what seems to be a widespread acceptance of the Ecdysozoa hypothesis.
A moulted cuticle is not the only similarity between the Arthropoda and the Introverta that is consistent with the Ecdysozoa hypothesis. The diagnostic introvertan mouth cone (introvert) is also seen in the tardigrades (water bears), a basal arthropod group, as well as certain arthropod fossils. Furthermore, both Arthropoda and Introverta lack a primary larva and external ciliation (reviewed in [10] ).
Not all evidence points towards the Ecdysozoa grouping, however. Several studies have compared sequences from the many genes known from model organisms to test the Ecdysozoa hypothesis [11, 12] . The most recent of these studies [1] benefits from the complete genome sequences that are now available from representatives of all three phyla, and is the most data-rich approach to animal phylogeny to date. From analyses of more than 500 genes, Wolf et al. [1] conclude that Coelomata, and not Ecdysozoa, is the better-supported hypothesis.
The support for Coelomata reported by Wolf et al. One major worry recognised by Wolf et al. [1] is that the clear support for Coelomata derives, not from an honest phylogenetic signal, but from the well-known artefact of 'long branch attraction' [13] . Long branch attraction occurs when unequal rates of sequence change have existed in different branches of a phylogenetic tree. The result is a tendency for most methods of phylogenetic analysis to group together these long branches regardless of their true relationship, and also for long branches to be forced towards the root of the tree. The relative immunity of maximum likelihood analyses to long branch attraction is the reason for expecting them to be the most trustworthy.
The rapid evolution of the C. elegans SSU gene prompted the search for nematodes with more slowly evolving sequences, and it was use of these that provided the first support for the Ecdysozoa. Wolf et al. [1] show that in the majority of their datasets too, C. elegans has evolved faster than fly or vertebrate.
They addressed the concern about long branch attraction using simulation. As null hypothesis, they assumed that Ecdysozoa is correct and asked how often, given different degrees of branch length inequality, they should expect to recover Coelomata incorrectly. They simulated large numbers of sequences evolving according to a well-supported Ecdysozoa tree, but gave C. elegans increasingly long branch lengths relative to fly and vertebrate. Not surprisingly they recovered the 'wrong' tree (Coelomata) more often with longer relative nematode branch length. At any given nematode branch length, however, the frequency with which they incorrectly recovered Coelomata was significantly lower than the frequency of support for Coelomata in their real data sets. They conclude that the support for Coelomata in their real data sets cannot be completely explained by long branch attraction, and should therefore derive from true phylogenetic signal.
On the face of it, this seems a simple equation: one series of molecular observations -four genes and the HRP antigen -supports the Ecdysozoa but the majority of another, much larger data set -500 genes -supports the Coelomata. So have Wolf et al. 
